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im&ms) mmi&mmtem*¥-®.fcx\ u^m^m 
9LfiL&~?x?zmi<. Huis^sxsfi. 
mmm^^^^nitLxM^th^t^w^t 

£u<(o- 1 - 1) ®<ov ^n^J^&s^Wb®^ 

¥±a^xs<7)*sm, tufE¥mitiXgHfrtcif<T(io 
o) ®£> itMoi i) m kxtmo- i - 1) ®<m > 

[fjt#Jl8] BfliE^gXSli. mJBEfi8iS^*6ffi^S^ 

HtfiB¥±a^x^ii. mminpm^m^mtnu 

• <D^> mj|SS^®^^ffloT8tllElnP^(Dfi:tj{g;v^ 

m\<M&mbm%ti)\ tthu^^m^^nprnrnm^-r 
w\^mtx.m<om, mmm&mm*hm<>xmmj$.& 
%£o\zmft£th%^b&&mbirzm&m-7(D? 

mcm^Rf&^^^u mjisinps^g-r^x 
m*. mminpm^mm^K mmmtR&M^*? 
(Dm^Mit^xr^n^o^mn^ti^b^m 



b^%m#m2mm<n*m&mmnmmx&:o 
im&mu] RftiBinPS^s-r^x^ii;, mm 

®m&m<Dmmc?£<>x*u-7ffimzMf&-tz>£?\c 
nnzthz^bzwm^zm&mmm^mftmw 

[IS*^12] tftl2InPS^Si->5XS^ wis 
InP/Itf>J£^#^ mllEInPS^HftiE^S^^® 

±\c^^xmm^]m^m^m^^^fi^>j:^zmrr^ 
nz^b*w&b^zm&m2mm.<D*mibm&<Dmm 

^m^it^xmm^oi^rcomm^/^^c^ts 

mmtTkm**. t&mbmm\zttLxm$<D3o%£XT 
<Dm&xmui-z^b*¥fmb^%m*mi4mm<o* 

im&mie] mmmmn^^^^b^m 
b^zm*mi4mm<D¥mfrmm<Dmmjjm 0 
[ftt#;jsi7] mmmmu*..ykbMmik7km7kM 
ttzbz&m^m*mi4mM(n*mftmw<nm 

itmms] mtR^y^y^^zmm^ mm 
m^y^^x?£vhm^m&m*$,zm^ mm 
t^^gp^-r^inPgtc^LT, i&mbmm&^t? 
^y^^hicx^y^^n^\ mmm^y^ 

i\Lir^b^mmb^^m^mm<owm^fko 
ii»*xii9] mmnpm<o^w^n,^mih 
m±<v®M&mmzM}£^xMf&£tiz^b*w&b^ 

m&m2o] mmm^y^^^^mmwm 
mm^<o±m^^hti^b^mbir^mmi9 

pm±<o$^m^m^^titzi,(Dxih^b^w&c 
b^zm&msmm^mttmwcommxfeo 
i$mm22\ mmmtR^y^y^*?te.i&mtt 
n^xmnp^<it^m^mw^^m^(bm^ 
*vzzb*¥fmb^zm*m8^2mmn¥mi£m 

itmm23] mmm^y^^^n, 

V=*>, ^b>l'^>', InGaAs, InGaAs 
P, AlGalnP, AlGaAs, GalnNAsCO 
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mit7km*z, M.mv>3o%iikT<Dmi&-em)ia£ftzz. 

i-t-2>IS*«25|E*<o^^t^^fiw©jt^fe„ 
im&m28] nSWInP&ISJUc:, n§iInP<D 

mi(o^mt^mt. inP^oh^v^y-yo^ 

■ Mb, InGaAs:fc£mnGaAsP<DVvrna\}: 
5X&ir, 

mmmm*mw-mm±.\^\^x^y^-y*m-b\c 
'pK<bkiftmm2~~m4<n¥mftm*^tfi$& 
iz?tvxb7-<7&Mi8.-rz>j:nb, 

m^m^mw-m^m^y^-^-r^^Mbi.*) 
•y^*>b*&^xmn£tiz^b*&mbi-z¥m# 

[l»5|i^29] n^cDInPS«±ld, n^InPi 
Vtezmw^m-fcmb. InP.WV^K^s':/ 
:Mv^-<D/h£v^2W¥8?f*:JSi, pMlnPJ:"? 
t£Z>%S3<D¥~>£fcMb. InGaAsiJitflnGaA 

. s pwv>-f i\fr£W£&&4(r)*m&mb*memm 
u mm*m&mm.*w*i$.-fz>TMb. 
mmmm^i^mmic^x^y^y^n^bizx 
<o, 'pt£<bi>mmm2~m4<»*&&m*%ts^* 

h^yZMtiL-TttUb. 



*z¥mftmm<Dmm*mc&^xffi%zm5<D*m-i*-m 

[ft*JS30] n^InPS«±(^ nSUnP.W 

'h&\*^m2<n*m&mb. pmitipx^^ma^ 

b % 

m;<?->'*^x*immmm¥m>&mmic*tLx*.y 

'pte<bt>mw.m2td;£xfm3<D¥m& 
m^tf^v-^\-7^y^mf^-r^nm.b. 
m&t-v-^wT'ZMf&tstitzmm.ti^ P ^inp 

&ft%(nm>fc^&ftXftiU&2<D¥mWm<o±m£?) 

-rsxnt. 

m&m4(D¥mftm±icnminP£vtj:zms<D¥m 
wmzmm-tz>T.mb. 

mU^^Vy^<Dm^lLmx^^b^xmoHtz. 

^%m^~^^y^y\^w^-r^^Mb^ 
m&.m3<D*mftm&iiXfm50)¥mftm±.\c. P mi 

nP<t'?>fe5aS6<73^3g<*:StInGaAs*J < ttJIn 

GaAsP(nv^frfrXVte%m7<D¥m&mb$:Mft. 

ffim^zr.mb£Vtez¥m&mm<nmmj?mz&\,^x 
mmm4<D^m»m<r>^^y^v-r^T.mi. m. 

Wtbmmb£-$ts^y?-^b*tiL^xmfttSivZ>~b 

*wmb-t&*mw-mm<n>m&t>m. 

[IWjK^31] n5!lnPg«_LIC. n^InP«t"9 
teZ>mi<o¥i&&mb. lnPM'<>-h'*cvyy'(V'b 
^^(D^m-frmb. pm\nP£.V)t£Z>%i3<F>*m 
fW§<K InGaAs*5±tKInGaAsPWV^-f tlfr 

£<otezm4<D*mfcmbzm&mmu mm^m&m 
i&zmf8.-tz>T.mb. 

fftmmm¥mfrmm±\z&ms<*->zMf&u Mists 

^*^^?b\Jz.*-y*i-^7'\z\£0>pt£<b\> 
ift^W.2~W>4<r>*Mftm*^tstt*Y7<<-7*l&T8L 
-fZTMb, 

m&&m/<?-^z^y^>yiz.£*)m4:-f?>x.m.b. 

^-t?Hffi2^2o^^si: , ?it5<, iftmm4<D*>gftm 
Mi>\&<mm-tz>T.mb. 

mmm5<D^m^m<D^%:^y^y'-ri>T.ub. 

nMlnPJ;'J^5^6<D^#:gSr. WIES^^ffid- 
Wi«$J;t)fcfI;<fc3£9K©Jf-rSXgiu 
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[IS*3S32] n§JlnPgtg±K, nSUnPJ;!) 

>\s*-<r»b&^20>*m>fcmb^ pSJinPiD^-S 

^iD^m-W-Mt. InGaAs*Jj:mnGaAsP 

mm^mw-mmm^icum^-^m^ striae 

mm.m5<r>¥mftm<omm&^y^y'-tz > T.mi:. 

mmm7<n¥m-&$tmz=-y3->-y*-r2,x.Mb , 
mw^mfrz^-y^y'^xmiki-ttmk. 

minP£*)tj:Zm8<D¥- >ftWf £\ InGaAsib- 
J:0=InGaAsP<75V vf *L*\fc9fc5#&90> i £2*fWI 

mm%5(D¥mftm&=Ly?-^y'i- : bT.mbffimm7<D 
*m&*^?^y'-rz>xMb\^ msktmsttfrsts 
^y^^zm^Tmft£nz>z.bZ¥fmb-tz>¥m 

lffi#.m33] nSilnPgSXlC, n^InPit) 

>b£^$i2<D*m#f3b. pMinPMtezmw* 
m&ISb, InGaAsfc.tt/InGaAsPOV-f n 

• fr£W£zm<r>*w#mbzmikmmi;. mm^rnt* 

ffi%zmm*mftmmz^y ; f->y'-f?>~bic&*). 

<bi>mmm2~m4<D¥m&m*'ats* j v-xby'(y* 

*w*m-ttUb. 



V74y**^ts&y\zx>m\nP£r)t£Z>m5v>*m-w- 
m*. mm^^vy^-7-bm^Uy^x'tfiiwm2<D^ 
m&m&<9n<. mm&4<D*m&mi.'oh<&<mm-t 

Z>XMb. 

mm&5<D*m.w-m±.\z.pmnP£>ot£Z>%i&<o*m 
frm*mm-r?>T.mb, 

MmmG<v*m&m<vmfcz=c-y?->'i7'-i-ttmb£'9 
mmm<r>^m^m<om.m^y^y'-ti>xM\^ & 

mbm8tbZSts^yfr^l>Z®L^xmn£thZ>Z.b 

&wmbir%¥mfrmm<nmmsjmo 
&\,^m2<D*mftmb.pMinPi.*)tez>$H3<D¥m 

fcMb. InGaAs&it/InGaAsPOl^-f ixrt* 
m^MfctZTMb, 

-r-Sitlcit), StjgS&3^#S:fcJ:tf?&4<D*jgfr 
#II2^f-^h7-l'^'^f!!c^ti.fcS«±»C, n g«InP 

oicmm-rttmb. 

mmtgs<D¥m-ftm(omffiz*.y?-^y''fzx.Mb, 
ffimms<o¥mfrm±.icpwtinpm<?>m*m&m 

hmmm4<D¥mfcmMhm<tez>£yimm-rz>T. 
mb. 

ffimm6<r>¥m&m<r>mffiz^y?-^y"-rttmb£*) 
tez>¥m#mm.<nmmyjmc&\, ^xwimmsn xum 

if^y^>bz@.-oxmntsfrz>^b*:&mb-tz¥ 

IIS*«35] n^InP£«±tC, n^InP.t9 

ttzmw^mfcrn inP.w^K^-vs/T"©* 

(Wit. InGaAs^tttnGaAsPCDl^-f 

£vtezm4<D*m&mb&mikmmi--cffim¥mftm 

fti^mm^m^mmi:^y^y'i-^b\zx<o. mts. 
&z<o*mwmb&4<r>*m&mbi:^ts*v-*v7'< 

y^ZBtft-fttMb. 

tft&WxVyJy'ZM&LZMz.mW.l.^ nSlnP 

<t£6£.y\mm-rz>iMb. 

ffimm5<o*mft<n&ffi*^yy < -^y'-ttt&b. 
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tern*. fftumwL&mfrhmtetzM&ifizayMt.h'&b^ 
m#mmv>w&Jjmci5i> ^xmmms^xume^m 

[t»**36] InP&ffi_h(CInP<Mft.5|f5l£> 

' II»*3I37J InP&1£±t^InPJ:t>&5ffSl 
<D¥9M*JI£:« lnP£9JBt^w*#v>ffS2co¥a|<*: 
Jit, InPiO^-SBSCO^^Si:. InGaAs 
£fc»iInGaAsP<m *-ftlA*Mti:Z>fli4(7>¥&t* 

te&ftm&&nmfe*mizte^xffi&&5(D¥mfrm<o 

[m*«38] InP&^XKiStRj&g-^^Srffi^ 
-T-SXgi, 

gfriE^fiKS^^^^)*$ixfcInPS«±lc, ^.tB 

np £Vtez&3<D*m#m bzvmmm \.xmm *m 



m&m<o3*m.frmo>mffi*^y i ?'yiri-z>x.mb£'9 
tez*m&mm<nm&xmz&\,^xm3c>¥mftme>m 
i^7f>mnii> mm.bmwte'eitt^yi-v 
yb\c£mft£ti^zbzm®b^z*m&m&v>m 

-r-sxet, 

lnP^*)^mi(0^m^mb. InP.W'OK* 
\yy'<D>h^ / m2<r>*m-frmb. InP<M&5»S3 

Si. 

fifII5^3ro*«tt:^W3gffiS:^s/^>'^-t-5>xai:J;'9 

z&^xmftisthz-bz&mb-tz>¥mttmw.c7>mm. 

If»*JS40] InP&te±t£, InPJ^ftSSIl 
(D^f*:Si:. InPJ^^K^-V'^cO/hjSv^ 
<D#jf*fl£Ji£, InPJ;9&5|R3cD¥*(fcJI<t&|iIS& 

mmLxm<nmf&*mftmik&i&f£-rtt&k. 

SflfB^2*5 «fct*fB3£>i£j||f*:JI tf f? 1 Wt^h7 
^£-Jf5j&i-£Xf§i:. 

InPJ:9&.5Sl4tf>¥iJt#Jl&s InllEffSKD^I^h 

^--sxat. 

mu^(D^mwm<r>m.m^y'f-^-r^-T.m.b, 

1fttsd.m,l(D&m'<?->'*fo4x1rZ>JL®.b^ 

m^m4<D^mw-m±.K. inPMttmw^mw- 

Jit, InPJ:9^m7(D^i*:^i:^i^«®U. 

&2<Dmm*w#mmzBf&-rz>T.mb, 
mmm2<Dmm i tmfcffi'&±\z-m2<D{%m'<7-->zi& 

e<D^mwm^x.^i(D^m^m^ts®2n^^ 

Y=7^^f&-r^XMb. 

mW.ft2<nW*V74zr*Wf&tSf^mte±.lZAnP 

±icffitzm2<D&m'<?-^ : &®i<tcViWixmmirz>jL. 

ub:.. 

ffimm*mfr&m*x-y?-^v'-rz>TMb, 
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[0001] 
(0003] 

InP*«>U— 9*y>f*-Kt?tt» ftSrSHK-TSInG 
aAsP3T^InPaiiiJl^<Ojffl«f*3S^«to-C. 7k 

10004101 (A) - (D) «: % ««ft*5cfct«te«*9 
«^tLTfflii^T-o«3S(BH«jS)S:#-t-6^---tf 

[0005101 (A)£#8H-£K, nSlnPS« 
ll±tCfcUnGaAsBHnGaAsPJi£&*IW 

E*fi*^#FSl2±^lipS!lnP^9s/K»l3 
i:pS!lnGaAs3>^^h«14t3&S|(Hft®RR;*iX 

[OOO6]9ctC0l(B)(OXgiCio^THftf5^>'^ 
^hSl4±(CSi0 2 Kl5S:^^^«li^b 

SrtT^irJCcM, ffittB^*^ 

0^(O«-Cli, RfjiS^^h^^<011>*rS]{- 

[OOO7]#dC01 (c) co xs^*5v^-cfi1rfasio 

iK«eiInP^jiei6A, 16BSr*«^JSafflfiS;fi 
(MOVPE; Metal Organic Vapor Phase Epitaxy^ 

rt>&IriP*IiZJil6A, 16B<7>Sfi£gXSK:*S^"C 
ttrfEftffJhffi-C*>S(lll)Bffi^«aU *tf>«* 
-r^»tC*5t^-cai&«dS-RF-§-i6a*>5tMil6b-e 



10008 j*«jc:0i(D)<oxs*-fcv^rffriasi 

[00091 

i&mm&v&kirzwkm}^<n£?^ sio 2 

^15^jl^S^^<hUycInPai6A, 16B 

Bll5<03»^*H£-f"S*«16a, 16bK:}oV^In 
PS ISA** J:tfi6BdsSW JbtfS:: fc*ai»tfe*tft 
v\, rcoMisi^ ?!uiESi0 2 ^;^i5±Ti&f B j&g 

TV^InP®16A^>>5V^lil6BCO^D5tCM^^ia 

^^COffl®16a, 16bldjol/^TfiftlSInPS5^ 
J§16A, 16B#^0. 7/im<DiB*S«ffi9±3ft s 

So 

[0010l*(cIftML^:J:5l-Hl(D)oxa-Ctt 
pflJS«17*^»5ail*ffi±^fifc-f"6wi:^*5 
tf*. HtflEpflS«ffil7£rriIR, PtJK*3<fct/AuK^> 

02^L,fcJ;5tc, TflS^<o&HS:KftbTDflia» 
^17a"C««S3&5^ix6iaJH^^l^5 0 35^»6«« 

toonl*fcift^ !f^>f*-Ki:»B[», S 

#fit^9"rs#-&ifts*>So 0Kc)cOct9tc<oi 

l>*^o^h7^coJS^S^tT5^, (ill) 
£lCjg@UC, 03(A)-(C) lC^-t\fc5l-> 

&nm&, 03(B) ttBrBHSTx swc03(c)«c 

[ 00 1 2 ] 0 3 (A) - (C) «r#RWS , InP 
S«21±^ttS1«Ba«21*:liia-rSB8D«5S:*-r* 
Si0 2 /^-V22^J*SttT*5«9. S&lO&^a 
Si0 2 '^— >-22^^t-> BiflBgffi^tt^iIn 

PS«2i<7>^ffi±^inPaiiJB23^SfiS;Sl2:<tO 

^^ntV^o ^COIS. ttflEInPtt^®23(i5t60 
(111) BtSo «ftfltft # Jh BaWfirtE Lftv , 
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IEl3(c)<7)ffi^:lll{^i-j:9(c^rfESi0 2 /^— > 

[0013]E3(A)~- (C)cO«|^C*dV^T. Si 

0 2 -^**22«rl*±« IC^tflnP/I 24^Si-^> 

CXLlZoZbfc&Zo rcDJ:5*S^23BliInP 
B23^ffi!Jf^^ffi5S*c^7i5<D-C. BirEiW&fc*** 

[0014]U5(A)-(D) 14, ^31_btC^oV^ 
X*D-Xh9>C73 1 Mri* < 0 1 1 > ^ ft ^CO* ft tC 

^-T^31MCO|S]ffl3»CInPS^32A, 32B&. 
aaffiy^h7-f ^31M±l^fi£**vfcSi0 2 l£3 

3^iR^^^<tbT^g^^m^corp1ili^:^ 

[0015]E15 (A) <7>#JTM4ituE;^*h^':7 P 3 

iMi4<oii>;frft;^<oio>;frfttcio 0 

•fe^hL/c^r^^^bT^ 1 ?, H5(B) OSTIUM 
*fJ:5*C9fr!EInP«iiJl32A > 32BI4j&fifflh 
ffitf*#£U£V ^fc^mi IBSiO z ^^33±l^T^ 

[0016]A^^«jgi-*3V^SatBSiO 2 ^^3 

s^^^^o^U £<btcE]5(c) tc^-T 

J;?tanPj§34£mFEInPSi£J§32A, 32B 

^«tW*^h7'f^3lM*«5J:5{-*aufc»^ 

ICI4, IE15(D) iC^i"J:5tCmI|EInPJffiaAe32 

A, 32BWw<-/Ny^tlTOS«^»ftSW s + 

5Mz«iftSiv*\ ^^32a, 32b&Mmtstiz>z.t 

[0017l-trTf*«MI4±IB^HUH*«ftUfc. 
[0018l**W^<t9 A»»*«Htt, a^fcttS: 
* 10019] 

*, «TElnPJl^»l6»«tSr*i-6J:5^*«-r«X 
a98SinPJl*c»UTia»tRKt«:-&tp^y^ 
^Vh^ofc***^^^**?^ iiuElnP 

i»#KB<o8B6#ifefc«M. *fel4W**2^K«Lfc 
£?\c^ iWEJ#ftXai4. «ilEaS«*3fi s ffirE*fiBB*& 

9. *^W#«3KE*Ubfc5l^ StrfE^SM*&® 
OW«S!l6J4^1^»tt-Cfc*wi:S:«ai-r*St*«2 



EitUtttte, SWE*«H*6aB<o«lJ!liaiS*4. 

t*u wteaii»ttr4BitfBai«fiRft^^^#i6ur 

^Ri6*»sfc:«W, SfcteM #«6fcE«UfcJ:5fc:* 
(100)Jp*5ctt5(011)B*5j:T^(0-l- 

7fcE«Uh«fc9fc, ffirE¥a^bXSl4. MEInP/I 

^sfrETOftxaott*. wiEvaftxatticjt-tT 

(lOO)S43J:V(Oll)aB*sJ:V(0-l-l) 

*fc[4t»#*8KE*Lfc<»U:. mJEJ#;ttxaf4, ffi 
E**W*ftffiOdftt>iBv Hft«J:9t>«v >lnPJi:gffi£r 
*-TSJ:5^*fTSix, ttE^paftXS«4, mfElnP 

»^«rE¥*<fcxso«. sffEa«*a5A*e>«o"c«WB 

i-5ct9^^tT^n^C^^m<b^tS*^l-7(0 

5*>* t^ttd^-JSE^^^friSB^illJB**^ 
9. *fcl4i*#«9KE«^^5K. iE^flg 
J4. J»E*«WI*ftBo*t>ilSvHftllfcW«*\ -ttt&Ji 

XS». «TElnPJidSWE¥fflftxaoa. ituE&tS 
*ffi*^»JoTfflE**MttBO*fciBiv^fflr«^jc£;U 

#jfc*-^;**S:*U 8frElnPS*fi£fti-*XS»4, 

sftEinPHcoanuttd^ awfiK«^^^<^»^»je 

3B2E«^*#*3fiB^*JS*ffi^ctt). *fctt»*« 

HK:E«LfcJ;9(-, WEInP«S:*S"t-6XS 

14. ffirElnPB<7>ail»*36S. fiaE**BB*&ffi±^*3 

v >T*E*o»ai£o«asic»or^o-^«i**»*i- 
mftm&vm&xmzM, *fci4»#«i2KE*L 

fcJ;?^ 8frElnPS*rfiKft-r*XSI4. itdElnP 
■oaa£*«*. B«ElnP«36S«rEfiKftBH*6ffi±K:*5 
v>r«rE«lWa^«:aiv^rt;*jx-5J;5^l8?T*ix5r 
fc«^i:t-5l»*«2E«<0*#ff*«^«3fi*ft*- 
*fcl4»#«13i;iE«LfcJ:5fc:* mJE^^ 
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*g2UcEttUhJ:5l^ WCaR^y^^^^^tt 

d&ttM*«22icBttUtJ5l^ SuEilHR 
a^v^^ri* «»*f »*5J:tJ 5 lnPS:»<{k;'& 

tt»#«23lcE*Lfc«»l-* ffifE»lR^y^^^ 

m<ki/V=*^, Wfci/yaV, InGaAs> 
InGaAsP, AlGalnP, AlGaAs, Ga 
InNAsWl ^tb*»<t 

22E««*aM*:Sgito«J6*ife*cj:0, £fcteiS#JS 
24{cE«cU/c«tc > MB^^*^M*tffflteSMfe 

H**-*E*O**i*:3S«oK5ft*8fe^J:0, 
#JS25t£EttLfcJ;5^ ifflE^s/^vM*. £<b 

»JS:^tpri:S:««i:i-*»**l8~24(7>9*>. ^ 

M|3ft3B26^B«bfc<t5J-flfrBii*P#J«. !fi»£8fi& 



»Six5Ci:*»»fci-*lll**25B«w 2 l t **SS« 
o©it*^icJ:«9. 3^r±|»*a27fcEt^*J:5 
tc, ituEiI#P#Jte. * J:Qftar jrt^MUrr&HrsMI 
25B«<o**flc«*^«ifi*8fe^J:0, 
28KE*L/cJ:3fc:. nS<£>InPg«±t^ nSl 
nP<0*lO¥*{*»fc. IhPMh'W**?? 

InGaAsP JztftnGaAsPGO^-f 
nd^»3^S4<D^»^S^^^WS^5rt^J; 

SaE^^^h7-f^Sr»fife*n^InPS«JiJ-InP 

t>*Kte5±5fc«»-r5xai:* flfrB*5<z>^**li 

JS^tt^feV^TWBWSOapWflcJi^^BBSr^y^^ 

9. *fclilt*«29{CE*Uy£:<t5«C. n^^InP 
&&±t^ nMlnPi:<?*-5^10¥^Jits In 

twit, pminp&vtezmsco^mfcmk, inc 

aAs3o J:tHnGaAsP<7)l ^-ftlA^QftS^O 

a*, BfFEaJi^fl^lie^^l-T^s/^^SrtTPw 
fc^W, ^ft<fc^»EJB2-JB4<o*»«cJlSr*tf 

^§iifcinPStR±«c. ttB^*^h9^*r«5J: 
tnPJ:9*6lB5*W*«ia:. mJES*£^tga> 

*#»o*ffi«r^^>:^i-6Xai:J:9ft6*#*Si 

9. ^fclitS*«30^BttLfc«t5^, nSUnPS 
*±fc, nainP±9fcSm^¥*f«ifc* InP 
J:%^<vK^^O/hSw^fB2co**i*:Ht. pS! 

inP£Qtezm3<o*mftmki:m#Lmmu mm* 
w«w«*»«-t-5xat, mE*«¥*tt**±fc« 

B^-^fcJBrtU ffiEftM'^-^S^^I-WE 

»rt-raxafc, m&**v?*ttm^iMtgki& 

pSlnP^O^^cO^arffSS:. huES« 
«{«iJ:"H>i*<* «rEJB3<o*«MWo±ffiJ:«Jtt« 
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^^VftJi^l/JBSO^SM^Jii^. pS!lnPJ:0 . 
^SfE60^#ffSi:InGaAs*5<J:mnGaAs 

(D¥m&m<omm*^^>y-tz>TMte. mssttsm 

ia*fcL^«t5J-. nSlnPS^-h^ n®!lnP«M 
fcMk^ InGaAs:fc\J;mnGaAsP<m^*bri> 

pS!lnPJ;9ftSfB50**#:««:, fffiE&GX 

mme<D^m^m(Dm^^y^v^T.ut. use 

^ 6(D ^^S_h{cp^InPJ:«9^m7(7)^f*:S 

xa^*5^»ff ss««o»ifi**^fcv mum 

&tztem#m32\CW.mi,tc£?\^ n^InPgt£± 
nMlnP£Vt£Z>miV>¥m&mk. InP<W 

pSlnPWftStttiDM^tWliu InGaAs:fc 
<tr/InGaAsPOV ^-f ;fta\W&6^40¥2Sft:/i 
i:fc«fc«JiU 4*W{*aJB«3t*»J*i-*xa&* tt 

^rtici:^, />*<ttWEIB2--*4^*W#JB«: 
^tf^^h7^S:«fiE-rsxefc. BWEflM'**- 



lnP&v>i£Z&6(D¥mt£mbpmnPJ:Wj:Zm 

V^i<fcl9Bfe*-f SXSi:. p3!lnP<Mft5gS8tf> 
^SMWlL InGaAs:fcJ;tfInGaAsP<£>^-f 

t^sf^^^xatmKtBTO^SJtfrSraiy^v^ 

«t«9. *fctt»*3533ic:fB«fcL^c«t5JC. nMlnP 
S*g-bf^ rMlnPM*£*m<0*mVMh. In 
P«t^V^K^^^/hSv>»2(D^fls:®i:, p 
fflInP«Mfe£!R30¥»fttli:* InGaAs^J: 
mnGaAsP<D\,^frfr£Vte&m4<D¥^i$Mk 

h^mm2-m4<D^mi^m^^^b^y p ^m 

ffi^Vxb74zffr£t*£5\z P minPMtj: 

InPJ:9&4!B6<Di|iaW*:»*aJB-r-5Xai:. Bute 
fB6<0^»*«(7>«ffi^y^^i-5Xai:«J:!9ftS 

*ffiS:3is/^^*t*6xatt. ifc»£ffl®te«r&tf ^s, 

m^mm^m^M. ^c*its*^34tciBttLfcctp' 

tC, n^InPSSX^. n3!lnPcWfc5SSltf>¥ 

W^Hi:,iinPJ:0>''<>K^^^/J^v^»2^>* 
*HfrJf "pS!lnP«t»)ft'5JB3C0^*ft:Jii:. In 
GaAsio J:mnGaAsPOV >-f :fU&\W*3£J4 

lit fitrlEfflS#^«5g±ic«S|y^-^^ 

fitffBf^SIS^^^^ct^^i-SXair. JffiE* 

n^InPJ:t)^ 
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ttli-rsxSi:. WE*6(Z)*ajtff «(0*ffiS:3i-x^v 

mitt J:o*a*a«tis«o«a*tt*ci3 v 

#«35fcE*fcLfcJ:5i^ nainP*«±»C % nS 
InP<Mft5SU<&¥»fWB£* InPW^K* 

^3(7)^f*:g<b. InGaAs^JztflnGaAsP 
3dy^^i-*ri:fcJ:0, fliE#30¥*fttiJ:!B4 

<tt*.»lcf«Bi-*xai\ «fE»5©*»#(0«B 
Sr^sx^^-rsxai:, HuE!£5(D^Wi±i;ip§{ 
InPJ:f9tt5f(560#8«*:JiS:. WE*tR*ffi*^«- 

9t>K<4«J5K2NJ|-r*xaJ:« (WEIB6**{*« 

±1^ nffllnPJ:i9ttS*io*W*Jii, r*U:9 

*»i*e*JBc<o.^y^v^«cJ:9, '>fc<*fcSfrE#2*5 

BllE^>'^^-^Sr^*tty5:8frEInPS«± 
InPJ:9ft«fB40^*ilHI«:. «|yf/^- 

^d«ttE««^^-^**a»ufc*»^*»"^*=ta 

WE»4<o4^#(«io*a5*, we^^^-^ s 

fiaE»»/<^-^s^Lfc^^^^^^*r5xs 

9&E«fl^*— >*l**-*"3Xai, InPJ;9tt 
6iS5»*»#Ji«JB^»xafcJ:946*»*llo 
KfeXmctei* ^r«rE*4<o***Ji<o«BS«r*2/^^ 

£fcttm*«37fiCEttU^5l^ InPgffi±l-. ' 
InP£9&6m^^M«i<^ InPJ^/^K* 
*s/:7<D/h£^S&2<0¥»fttl£* InP<fc9#63l3 
c0^ag#Ji£\ InGaAs£/cteInGaAsP<W> 
i"n*^J:9tt*»40*W(2j:JIi:S:Wfta«U. 



^^i-Srt^cfcO, ^ft<£fcfl(rEfS2'-»4tf>¥ 

ttE^*^^— ^«r«5J:5lwaJi-rsx 
*M<b. «FE*50*»ft:Jl^«ffiS:3:y^>^i-5Xa 

^■©fcffi^-^^-f-Sxatt. *»t»»Srattr3i 

o»&frjfeK:J;9. *fci2W#«38KEttUU:5 

y*»«t5Mt, ffiE»<03¥»(ttl<Z>*ffi«:^:y 
^^i-*xafcJ:9ft«#*#««^»SS**fe*5V ^ 
T»30^»ft:S(0«ffi4:3i^^i"6xafi. 

ir*-6aMI*lilt«>iiaKrlfe«cJ:0. £fctelff*J3C39 
UiEftLfcJ;?^ lnPXC±mMRAA-7^<^ 
j*i-axa£* ffirEinPSffi*ffi<*>5*>. WEJStRfifc 

5IS^, mJEStSXt-, iWE»Wl*ft^**S:*fiJcL 
fc^ffi-C. InP£9fc*m<0¥*tWi<!:. InPi 
0/<^K*^y^ , O/h*t^JB2O#**Jii:, inPJ: 
9/^S^30^tt:S^Ji|Bft«Sb-CSB^*#:*jgS: 

WE»30^**«o*ffiS:3ij/^^i-sxai: 

ffiSr^s/^v-^-r-SxaJ*. «llfci»»*r#tr3iy^ 

»3S*»»iiJ:9, *fctt»#*40lcE*L*J:5fc, 
InPS«_htC, InP«t9*5fgKO#2»fls:St % I 
nPJ;f9^<>'K^5/^ , 0/h$v>^20#««:Si:. I 

nPMtezm3<D¥m»mkt:mikmmi>xmi<oa 
m^mftm&tmf&rr&iMk* wrEisi^sui*** 

*m»m tf is i <o^ir* h^^Mt^ig 

<5X*£<h. ffiE!M<o4 t »<Hi^*ffi&^:^^-*"S 
IS^ «!E*l<o(*«/^^-^«:»*i-*xat. ffi 
E!*4*>¥*f«l JbKl. InP<fc9fc58l5<D¥a»#Jl 
lnPJ:9x<^K*iry^ , «>/h*v^lB6©***Ji 
InPJ:9<c**7(D*aK4:«tS:IH»:ffl«L^ & 

2(ott»**i«iifesr»*-r*xat. mrE^2^ffl® 
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hiMt. mmm2<D&mm*^y?'>'iy^£m3z-f 

mmzMik-tZo ^mmi*. m^y^^hti^xm. 

[oo2omwtt^w<Dmw%\^mt>ivr^ j& 
m : mm fo<om&\ti>n 5 : loa^uttKota 
mco&zinpmz^y^y-i-zmmz-isw^ <i 

<D^y^>y&k^y^?mm<ottm&?j<ir 0 

[0021]|gl6^#flS-r5f-. <100>*T^]*5j:O ; 
<011>^r^(7)^.y^V^3iS^O. 05—0. 7 

k&t>t*z>o uoxmmM^mx^mm^^y^^ 
^mte(o-i-i)mdv&wMmkisxmy). m?> 

E^m^-T^o irtj:t>^±m^yf-^m\^^^y 
h^y^y\C£<9. InP^_hf^(100)®fc5 
V (01 1) ®&>£V Mi (0- 1 - 1) ffi^^spifi 

l0022]mm^y^>ht\><D&f&ft<Dm&l£$:& 

ioo23]m7^y^-^^(omm{cM-t^mm 

\Z^'t^<0-ll>^\^^(O^y^^ > M^.lt^ 
m : mm : Ms** l : X : 1-C**tt6 0 

[oo24iH7S:#fla*r5ic % v>-rtto»»»st5Hi 
x^*5v^rt><ioo>^^ncit-<<o-ii>^f^— 

O^^^^ig^fi30~100fg^:tl^^^^ 

mtmmnm&itxfc 1 — loco^ia k^i ^3oj^ _l 



[oo27iiii8fi. mum.m, mm&xxffrMtez 

mnP(Dmmm^^y^^utm^(o^ < 100 
> < 0- 1 1 >^rpj— tox-v&rmaut 

[0028]l38£#Eai-£t;^ HfliS^^^^hCO^ 

7^0—0. 3O®|S-C30a±(D^ttj&>#e>tt^Ci: 
[0029]*^^tCj:SJfe^*5j:tF»K^tf^5/^ 

l, B9(B) \^T£?\c^mk&n^tzm&\a*. 

[0030]gl9(A)^#fiS-r^)tC > InPS«41 
±tatSi0 2 >42^2/^^^^^>1^ 
^hy^41M^[011]*r^J^^ttT^ot>. 

^41M_h<7)Bi}fESi02^^— ^42^^^ft-7 
.X^lC, InPSi^S43A, 43B#Jgj££*vr^ 

[003l]|29(B)<DX;fM-m, ilff5Si0 2 ^ 
->-42^^U?m^^>'^^^^, HPTlElnPSi^e 

43A, 43B^^m<ommtmmt^t^^y^ 

[0032]IH9(B)<7)XStC*5V^T. fliflE^^h 
WlC^^^S: 3InPtf> (0-11) ffiXfro 

Xh.mz^xby^zf4iM±\zsi0 2 s<?— is 

(B) (7^ta<bXg35S3»TUTfcfl(riE^^h?^4 
[0033]i-/j:t>^. **MtcJ:64a»i:ftKi:«rS- 
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tz.^y^V^Xy)^ (100)®, (011)®*dJ: 

u< (o - 1 - 1 ) m (o v >-r tt^^i-^ii^w^^ta^^ 

[0034]— * x 7C^H<^^(100)®&£^ 
I* (01 1) ®fc£V Mi (0 - 1 - 1) m ±\c^y^> 

[0035]&:Jo, InGaAsP, InGaAsft^ 

^mm^xumm^^y^>b\cx^y^^ 
\±mwm^y^^fht^\ %^xmm<Dm$mte 

¥Mik<D&(D=r.y^l/y*'*X?tl,X, Si0 2 ^>Si 
NJeX^{Ct>, InGaAsP^InGaAsft£*G9Ga 

^^^±As^^it^^mi^m^m^^tr>x^ 

So 

<D^mm&*mmmmx%&Wcmm*wm-tz> 

A. ^^g^^(7)^tC^$n6^^^(05pJfi^ 
H!10(A), (B)f2, nSlnPg;K51±iCjgj& 
&ftfcSi0 2 >52&miRf&%:^*v'tlsX I 
nP^53^Sb. a^£InPg53£i£^<tg^ 

[0037]^^^^fiS;S^^52^oTS«Ji 

(Dmizmmmmiz&mzti. z<di&^ testes* 

t0038]Hll(A), (B)f*. StIISInPS® 
51±^ffM$nfc^^h7^^oaaS±lCfifl|ES 

2£ii^J&S^;*^CBNa^ 

3A, 53B£j#g-r£^£^-To ro^^tdii, ft 

tct>^WUfcJ:5J-ffllB^tR^S^^^52±{c:*3^ 

J^Sfi<7>^DO*£JP:> fWiEInPJS£Jl53A > 53 

B^IS^^52(DiSl{|il^ioV^5S«9±^>5o 

[oo39]^T^!ai i (a) (Dmm^n^xm 1 1 

(B) (7)Xglcio^r*%^(cJ:SJfe^^J:t/gt^'a- 
ts^y^v>b&l&^tzv**yb^y^>'y*JlU&Mm 
U mIfEInP*i^S53A, 53B£^ifi>(t:-r5o HI 

1 1 (a) , (b) <dhu\o$\, >t»* HuiBii^g^ 

x?52£^y^>'iy^Xy'kl,X®imi,X\,^fr. m 



12(a), (b) ic^i-J^lc. w-mtnucom^ 
^m^&^^52^y^>-^m^xhmm^ 

b. ^mco^m^^vt^mm^cM-r^mit 
iai3(A), (B)^f&mMik*m-t%ffi&±ici 

[0040]dl3(A)^#fiS-r^{C. nSUnPg 

«61 Ji^(i>iM#it61M^^$tb-Cio«9 % £ibt£ 

Stj|ES«6lJi^Jimf|E^«3g61M^S9J:9tci 

nPg62^^^ttTV>6 0 iWISInPil 

62^®^li, ftul5^*ig61M(C^L^ifblfiS^ 

[ 004 1 ] *ZX\ |E]13(B) tC Ig|:*J V v-t . ftj 
IEInP^62^^bTttflE*t^g^^^ti k ^^^ 
^H^^^yY^y^^n^. SulEInP® 

62o^®^ta>fi:-rSo 

HH4U), <B)tt. fig|$^^tt/cS«_btc51 
^S^^^^oTJffiiilnP^^^^^Si-^^ 

ic. m^^mm^x^mm^inpm^m^m^ 
^ti^u^ym^mm^^yb^y^^cM 

InPja^mJlSil^^^r^^O^^J:^^^ ^&©lc: 

[0042HEH4(A)^#Rgt-St-. n^InPg 
«71±ta*Si0 2 ^— >72&^y^{f^ys^ 
\C^ffim71MfcMj&£tlX*SV, Sfe^BJflBSiO 
2 /<*— W2*»Krt*^;**fc:, Btjf5^^it7i 
MCOnBjM(C^InPffliiS73A, 73Bri^J&£*LT 
V^o ; e^^> mJlEInPJgi£/l73A, 73B(iWIE 
^^^71M^jg^V^9^ii5^^^^nTio 
HfJBS^S73A, 73BO^®{31^ x mflS51^ 
g-^^72±tCioV>T^IIES^@73A, 73BCD^ 

£tlX\,^Z> 0 

[0043]Hl4(B)(DXMT'fi:. 12114(A) <D 

m^ctt^x*mmc£zmmmmk*^ts^iy^ 

i£@73A, 73B£¥*fiflrr£o 

ft{C>bifcWUfcJ:5t-, InGaAsPfc^V^ilnG 

^XtJ^mm^ts^y^>b^<>t^^yb=^y^ 
^\^\i^y^ly^mmt^nP{C\t^XW^m 
\<\ i*oT. ^P^cO^^^Vh^oTInPS^r 
T^SInGaAsPfcSlMiln 
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[ 0044 ] m 1 5 (A) (*nMlnPgt£8 1 ± \C1 

[0045]Bll5(A)O«ig^Lr*3SMJCJ:6 
iy^TM^mir^t\z.xy), Bli5(B) 

9^Hij|BInGaAsP/^^— ^82fc^y^?^* 
?kl,XftmU flfflBInPaii&B83S:fiaiEInGa 

AsP/^->-82<o3tffi(-— B:i-5*ffiS:*ri-5«fc5 

[0046]fo&lM4ill6(A), (B)^i"J:9 
(C, SillBInPa^SSa^mjlEInGaAsP^^^— 

loo47]t^x^fr*x<n® t wxtt¥-mk*. i 

^^SrSJfli-****. (l00)ffi*>£VM4(0l 
► l)ffifc>5VMi(0-i-l)®ov^"ftt^J:<9^5¥ 

ffi^safsinps>t'(c5ia-r^*^^u"c^yb 0 

00)®, (0ll)®fc6vM;J:(0-i-i)rgt£^ 

a<br±. mm<D*mftmw<oftmiLmc*o^x&, &m 

©a* (ioo) ® hZ> v >ii (o 1 1 ) c&&6 v Mi (o - 
l-l)Bi:«ft**8i*«)*4?)f, ^y^>^<D 
&*&Mxtt*>WZm&x*i>G$)X*>z>o i"ftto*>*» 

BJfO^pififl:^ ^^/^>^t-InP^^®^(10 
0) ® &5 V M4 (011) ® *>5 V (0 - 1 - 1 ) ® 

[0048]^^>T% *»*3j:t^fflFM*5«l:ViiS<b* 
5pl0-65201^#(-«, *a»iW»WBBMk;* 

[ 0049 1 ^fcft^ 2000 - 9 1 303 



[0050] 

HBHo**o»M[*H5«i]BT, B17(A) 
-1818(E) Sr#Hau*^e>. ^^fglll^Jlc 

[00511017(A) Sr#B8i-S^. n^InP® 
JKlOlilCInGaAsP/InGaAsP^Sfi^ 
#FffifcUI102£. P SlnP^^KSl03cb. 
pS!lnGaAs3^^h@l04tSrHS3?caei- 

[OO52]0CJClHl7(B)tOXStC^oV^ > SiO 
2 mi05&^yJ-l/i?^X?b\^xm\ Y^^y 

^yzft^kicM. ^tte^^h^^ioi 

^lOlMHU <011>*Inl^ffift-r«. 
[0053]ft^Bll7(C)OXS«C4oV^-C. HUsBS 
iO 2 Bll05&»iRj*fi^;**fcLT. MOVPE& 
(^WFeK— ^InPS^ei06, , 106 2 £riiuIS 

ssioiji, msB^^^-rnoiMowflj^ 

0° C,fiKfiffi*!S:0.1«JElcR3feurllfT*lx.I 
IlKS*. : V|tl5c**J:WPeK— ^<vhOJR»^L 
"CTMIn, PHa^U^CpaFeSrttffl-TSo 
0»J"CI48aiBInPaii»lO6A, 106BOff$f4. 
MIBInPai&JllOe,, 106 2 O*fcteV*«R$M*tt 
lE^lf^ 1 0 1 M 4 s COpMlnGa As=» V* 

i>hSl04J:t)tii5<*5J:9^»^$n^o 

MffiinPSH&Jiioe, , io6 2 Kte, 

^h7^101MJiODSi0 2 ^105(Cp^L-C. 
®9_Lrt 5, 9gfll06a, 106bfrMf&£tLZ>o 
[00541*^0 18 (D)<OXS^*5l>r, m&t 

m&tfc<»m&m£ytt^y^>Yx\ mi7 

[0055]HH8(D)OX^fcjoV>T, mllB^^ 
^Vh*lC.43^S4i[»t»l8^7K<OiS^Jtl4l:5:l 

|CK3£U &M.2. 3° c-eAM^jt-^s^r^^^^^ 

?&n?o **t>*&*v t ?>'?<D&9ks H 18(D) IZtfi 
-T,t5^^SeinPSi^Sl06A, 106BCD^®J4 
(100)ffi£*»!K HfFlEpSlnGaAsSlO40O 

[0056 ] «S \cm 1 8 (E) <D IgfH 1 8 (D) 
0«56Sr*{fc**B»-l4>KieL^ SiO 2 J8ll05£ 
x^^ilfct, mffBpSUnGaAsgKM 
_htcpffijj«^107^r. ^cmlieS«101<OTffi±^ 
n^mffil08£:?f2J&i-£ o 
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[0057]#H!fc«-Cttl2 18 (E) <Z>XSJ-*5V 
iftiEiIi£Jil06, , 106 2 ^«[cS^oTV^6C0 
T\ flfflBpffl«ttl07ttq£ffi±^aH$tt, ££oT$fe 

Sr*i"SU-1f^-<^-— K^KiexeS:. 1119(A) 
-(C)«r#fiabftdS?>ttM"rSo ^ct, 019 
(A)~(C)«K jfe^»WLfc«B»lc«:ra-<D#BH«F 

[0058]*HJ6i«-ettiai9(A)OXSJC4oV^ 
017(A), (B) < hP#/ < fXa^J: , 9mriSInPS 

wimsio 2 m io5«:*<t*sii»-c*2/?-^m*i- 

[OO59]3WC019(B)<OXfI(C;fc^T, 019 
(A) <D«ig±lCMOVPEj£lC J:9FeK— ^InP 
*i&Bl06*J6ft#*1-5o r©J:3KiUT»j**lx 
fcInPffiii/I106ra:. TffiOgk^ttSrKRbT^ 

6 0 Hl9(B)OXS(d*5V^-C, MSEFeK-yin 
P»iiJitt, ffS*s»t>(B;V^ffl5^-einGaAs=i^ 

[0060]S^tC|2l9(C)60XigtCioV^, rniia 

l9(B)co«iS«:3i5'^^i"6o frfr^y^? 
<D*S*. WBFeK— ^InP»JiJ1106^n— ^ 
Mffiii¥±&^^tt. (i00)®ic:J:«9ifiv>S^ix 

[0061 ] EI 19 (C) C0Xmt-*5V ^THflieinPS 

lOiMco^K-inPSiASioe,, i06 2 ^j& 

£*X6 0 liftiE^y^^ilSJftflfrfEpSilnGaAsB 

3^^hJSi04*s*ffi(c:«rtai-^. ^ttJbfc^^ 

12p- InGaAs/1 104<Oi«£JCffiofc¥fflfc (1 

oo)®^mrieinPJS3A®io6, , io6 2 <£>^®£ 

[SMfc«3]&fc:* *»W«)»3ll)li«»CJ:6pnaii 
K^MaS^fe*. 020 

(A)-@2KF)^#Rab*^biftw-rSo 

[0062]H20(A)£#!$-r6lC. n^InPg 
;Klll±lCteInGaAs/InGaAsP#fiffiT- 
#FiSttJill2£. pfflInP^9yKJ1113i, 

' [0063]?^^gl20(B)OX^^ioV^mIi2ln 
. PS«lll±.fl?flB^««lllM<Z)W«I^MO 
VPE&lC<M, p^InPS 1 16, ioil/l 16 



2 Sr. *JlESi0 2 Btl 15*»«fiR«^^fcUrtt 

ffl^fttf <fcV\, *r(Z>KL Hui2p^InP/I116, , 1 
16 2 £>jft#tt« HUlEInPgl 16, 16 2 CO 

^ffi(D9^St>{g;V >^^^HUlEInGaAsP/InG 
aAsP^M^#FJl<^±®<Mt>iiK, 
^h^^l 1 lMt©p- InP^y yVm 1 1 3<7> 

[0064]»CtC|gl20(C)(DXSJ-*3V^T, i£^<t 

m&k*(Dm&m£*)te%^y^^t%m\<\ 020 

b^y^^<D^^ Huiep^InP^lie,, 11 
6 2 l*¥*8{-ft«9. *^ffi«ffl!EInPHH6, , 1 

i6 2 ®mmm<omtmmz#fei,x* inGaAsP 

/InGaAsP#fia j P*FSll2(D±®J:'9^i^ 

1 1 3co ±ffi«M(6v Hft«^*rt*ns. 
{OO65]#:M021 (D)COX^iol/^TMOVP 
EffilCj;^ H20(C)O«jS±ICnS!lnPllll 
7£p - inP/1 1 18t&mfr&&f&M'1-Z>o 
lOO66]£ibt-021 (E) OXStC^oV ^TStlfSS 
i0 2 «115S:*^**»-C3i^>^li**U»« 
K021 (F) OXSlC&V ^C021 (E) <£>#|i£JhlC 
P SlnP^.yKSll9i:p^InGaAs^^ 
^hSl20ir^:MOVPEfeJcJ:i9Nl^Si-^ o 

[ 0067 ] — « ^pnJffiiZwfl|ig-eii««c JfespOft iCn 
MlnPJffii^Sll7(0{i®^lE^{^JpL^^n^ 
fcfcV* 0 ffirlEnSlnPSiiBll7fcSttSH2i: 

*ttS«ftaA«i*^(B;Ti-6o -^mfffinSJlnPffii 

ji 1 1 7i:istt» 1 i2t<Dmm*m-t€z>m&\a*. 

HUlBn^InPJtliA^ 1 1 7£f£f£jl TgC^nSlnP 

^tt^a-b*3aftW^*«fe-cii. 020(B) 

GDpSHnP/1116,, 116 2 CO^^I¥. 
irfiR*«PlBO*-eB(HSna!lnP«ii« 1 1 7COT ffiffi 
MOVPEffi-C^DSilSfifiRftffi^Jg 
J&gijSllffite, MOVPEXgtC^o 

1 1712 (100) ffiSrfi-TSpS!lnP« 116,, 

ifl— j£<Dn^InP/i 1 1 7d« JKfiKSnSp 

jg^W^SK-^^-K<OKig*fe^, 022 
(A)-023(G)^#RSL^^^P^-r^)o fcfcL 

[00681022(A) &&m-t£K % milSn^In 
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Pg& 1 1 1 XdlnGa AsP/InGa AsP^fi 
i^SFffittl 1 1 ZtpminP^yyVm 1 1 3£ 
P StInGaAs3^^hJBll4i4:aJlU, £h 
iCfftfSlnGaAs^V^Hf 1 ^XUl^J&bfcS 
iO z miOtt^xWC&^tzF^^y^VlCX 
•9 1 1 1 X l^U-;* h^f 1 1 1 MSrJgfiEi" 

£ 0 H22(A)-Cr4$5>JcmffiSiO a Btll5^# 

I0069]]Jc^ia22(B)<OXa^*5V^T. 1322 

(A) 0«S±l-MOVPE&K«MpS!lnPS 1 1 

6*:»fij«fti-a. fittEpainPJiii6* 

ciCO*t ( ®V>gP^^ s ffjiEInGaAsP/InGaAs 
P^fiffl:^-#FSll2<Dji®J:«9iS<. p-InGa 

As:a:^hRll4<OTfiJ:9t»fi<&£ttK:* M 

lepsunps i i6eoff 

[0070iiJcwa22(c)<pxSK:fcv^c. [322 

(B) o«3ei-*»fcB»fc*^«^«J:9*S^^ 

inPSll6^Wb-r^o *r<OBg. TOfttifrfcl 
nPJHl6<0«Stt. «IIBInPSll6«I»affi<D 
AiB;««fc*tJ£U InGaAsP/InGaAsP^ 
SS^#F«112«Mtti«C p^InGaAsJll 

i4<t9«v^tt»cffi«"f^ 1322(c) o^a^x 

llOjg*. ««EInPJill6tt(m^*^h?-<ri 
llMSrPHTTInPffl«116, fcInP««116 2 

[007ll3>C^ig22(D)<OXa»C:*5V^T, 022 

(C) <Dffim±lZMOVPE,mc£V)^ n^InPSii 
Jill7ASr»*ritfti-6o ^<Ol£> fulEnSlnPJl 
117Atf>«£*\ mflSInPSll7A^ffi(^S:^{g; 

V *SP#j&*lMrffiInGaAs="i'^Mi 1 14tf>T®<£ 

[0072l»C(c:ia23(E)cOXg^*5V^T. 

Y^trf-^^M. Sft1EnSlnP»i&Jill7A«: 
Xj/^^i-S. BUfBnSlnP^117A 
(l x *B^fl{fElnGaAs3^^hJ1114Wfc 

[0073U!k^ia23(F)<OXe^*3V^-CMOVP 
Eife«Cj:>?pS!lnPaiiSli8ASria23(E)0 
ffiitXlC. HuiBInGaAs^>^H1114$:II? 

[0O74]*fiHC|a23(G)<DXa*C*5V^T, 132 
3 (F) cDp^InPSiAe 1 18AlC*frLT . SBStk 

b^y^^mmu ffimnpm&mu8A<D± 

®^ISlnGaAs^^^h^H4(OX®^— & 

[0075l#IIJSt«*-«fc*btf* H22(B)OXe^ 
V ^T8fflEpS!lnPMj&Jl 1 16A^«$S:M»-rS 



r£i£<W. 1322(D) fc*i-«fc?|Ciia8En£!lnP 
Siiail7ATffi^ffi«* s *Jt»T-#S^:W-e/j:<, 13 
22 (D) (DXaiCio V *-CffiriEnS!lnPSB&Jl 117 

ii7A-bffi«xacw>«o»-c#. m*$fc^«ig£r*&£& 

[l£ifc0»J5]#clC, *:^0^(O^5||ffi«?»J(ClJ:6pnJffi^ 
»J6*:*i-S^— -5f^*-K<0«Ji*ttS:, 1324 
(A)-H26(G)*#B8UfcdSP>RI8i-6. fc/ct 

[007611324 (A) 020(A) 
tf> Xg£ l^ft LT mfiSn^InPSS HI XlCIn 
Ga AsP/InGaAsP^fig^-^Fffittg 112 
fcpSBlnP^75/KS 1 1 3i:p^!lnGaAsr3^ 
**h«114£&#tf*if*h7^111MS\ S 
iO z Rl l5Sr^^^^«ofcK9-f ais/^^^J: 
flJBfifcU ^^>Jc:ffiHBSi0 2 Rll5S:»<b7K*»"C 

[0077l&W824(B)<DXgl£:j3l/VX\ 1324 

(A) <D*ig±KMOVPEifete J:0pS!lnPS 1 1 
6Srrt*"t"S. -toR, mj|Ep^InPSH6S®c^ 
*fc(6v ^^llftiSInGaAsP/InGaAsP^ 
fi4^-#FSH2cO±SJ: , 9ffi<s P^InGaAs 
3^*^Bll4<DTffi«m«£<**«fc> HUlSp 
^InPJl 1 16(Off SS:K3£-f 6o 

[ 0078] ft £024 (C) cOXat-*5V>T, (324 

(B) ^«jglcJ£»^ft»^*oS^»J:03!j:S3i^ 

lnPMll6*:¥fifci-<&. ¥«<b*tt^I 
nPJ|il6i0X9lL mIISInP®116tt^^®<D 
*ffi^*fcl*tJ&U InGaAsP/InGaAsP^ 
fi*^-#FSH2J:^^ia<. p^InGaAsJIl 

i4±0fi^(Mfcte«-r*. 1824(c) o5pa<bx 

aco*£*> 8flfBInPSll6(ifi»iE^^h7^1 
llMSrBSTTInPffl«116, i:InP««116 2 
fcK5»»*t<5. ~CD<fc?^ 1324 (A) —1324 

(C) ^xa(i> 1322(A) ^(OtOiaMftf 

[0079lZkldBl25(D)OXS^*3V^T, 1324 

(C)^«l3±KMOVPEfelCj:9nSlnPJIll 

7B*3<t0 5 pSlnPaiiJ1118B*:)R»:JSKfti-S. 

R^IlEnSInP@117B(7)S 1 bteV^gP5>^H^I 
ffipSlnGaAsBll4^Tffi«Wt>ffi<* *fctt 
IBpSUnP® 1 18Bc7)3:t>fg;V ^«»*SfflElnGa 
As® U4£*)hm<teZ>m\C^ InPSll7B*5 
£tfll8B<Dff<*S:Rj£i-6. 
[0080l&tC|325(E)<7)Xa(-^V^, fiHBl' 
nP«118B*5j:mi7BS:. *6»ta®i:*tf>» 
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(Dm. BfflEInGaAsSll4^^V^^^ 
LTflsfflU iMEpSlnPSllSBjoJ^nSlIn 

[008 1 ] &IC025 (F) CDXgMjo V >TBU ISIn 
GaAsJl 1 14$r^^7k^^ffi^O^^-C^^^ 
V^I^U &&^026(G)<7)X;|MlC:}o^T\ 112 
5 (F) OffiigX^MOVPEifelC J;9pSlnP^ 
^KSll9^pSlnGaAs^>'^^h@120 < lr 

[0082]^^^^**^, 1124(B) (D Ig 
le: jo V >TnUISn^InPiSiAe 1 16<DJ¥££®JPi-£ 
r<Jrr% RtflEnSlnPil^ll7T®^iS^*]P 

' ig^*i-5U-W-r^-^K^»ig*i£^lIl27(A) 

- (o *s ^028 (d) *mmuj:frt>mnirz> 0 

[0083]H27(A)£#fiS-r£lC, 020(A) 
CDX^l^lcLT mllSn^InPStKl 1 lJttCIn 
GaAsP/InGaAsP^fiS^^F^tt® 112 
^p^InP^.yKSll3tp®InGaAs^V 
^h^ll4<b^^^h^7 P lllM^ S 
iO z ^l lS^^^t^ofcK^^^v^lcJ: 

[OO84]0:lC|l27(B)(7)X§tc:joV^, HUfE^ 

Vxhy^l 1 lM±lcBfrfSSi0 2 fill 15^L 
fc4KfigT\ MOVPE&liIJ:9p^InP*ii£Bll 
6. nMlnPil^Sll74o < tT^pMlnPSll8 
^iftfi)cSt5 0 027(B)<7)MOVPEXgte. A 
SfftlCtefiJcfimS£550° C. J&fiEE^&O. lftEE 

krjsu nmmn. vmmn. ^xxipm^n 

nMh'-'^bmn irUT-^tt^TMIn. PH 3 , 
DMZru SiH 4 ^ffl-r6<b^tC. mt/^C 
. H 3 C1^10CCM^aUTHtT^tt^o A^^ttS. 

JSffij&^IJff < 100>#ft lCf&5i-£ 0 
[0085]Sl27(B)<DX3B^*5V^-C«-ai5iSfi, 
nlf ten^InPS 1 1 7C0T® ^StlfE^^h^^l 
llM^i-Sffi»C*5V^"CStt»112O±ffi«t0t 
K<*S<t9^. *fc«TEna[InPJill7C0±ffi^ 

p§yinGaAs^^^h®114(OT®cl:'9t>(g:< 
fe^<t9t-. HtllEp^InPSll6*5i:t/nSlnP 
®117^j?^^r*i^li-5o 
[OO86l&^027(C)(7>XfiU::^-C027 
(B) <0«iS«:. «1fl5Si0 2 ^115^^^L 



<>tz.^^yh^y^^\CX^y^^^> 0 *<om 

WffipSlnPSll8tt^^b*ix, mflEInG 
aAs^^K^114<7)X®^-@:Ly L c¥m{bc5^ 

[0087]^|ClH28(D)cOXS^^V^r > HUsES 

1 0088 ]*nMmx~i* im<omjk&&^¥W£r&& 

SrW-rsu-lfy-f^— K<o»i6;fr8sS\ 029(A) 
~IS30(E)&#JSUe#fc»Wi-5. . 
[00891029(A) Sr#BBi-Sld. nSUnPg 
& 1 2 1 X Ul UlnGa As/lnGa AsP^Sft =F 
JfFStt»122i:. pSlnP^>K^123<t. 
P MlnGaAs^>^^b^l24^ x Si0 2 Jg|l 
25^*W*a»Ufc**»«Jl«36^»«*ix. £<b 
(cm^HUIESi0 2 ^125^^^LfcK^^ 

s/KS i23Jb^y-x^h9^123M3ftS*ric**t 
-So Sbic029(A)OXS-CH. BMESi0 2 Kl 
25tt»ft**«-C3ijx^^§lfe**ttrv^ 
[009010:^029 (B)OX^tCjoV^TMOVP 
EftlCW. 029(A)(O«ig±(CnMlnPgl2 

JS££r. 8ftlBInP«126(0±ffidSHtrl2pSlnGa 

Asg 1 24<^Tffi<« 1 b<£<&6 J:5*^K3ei"*. 

[009 1 1 ^1-029 (C) (OXSt*5V V-C029 

(B) <o«^Jc»UTttBfci»»fc*oJ^« J:0ftS 

GaAs^^^hSl24^r^^<?rUTllfTb. iff 
|5nSlnPJil260*ffiS:5pa<fc-t-6o ^^^¥1 

1»BnfflInPSl26<D±ffi<OffiWi. 
IBp^lInGaAs/B 1 24<0Tffi^ffi1i<Mfcffi<fc 

6 0 : 

[00921 0:1-030 (D) (DTM\Z jot ^T029 
(O^itXlCMOVPEfeJCj:^, p^InPjfl 
27£, flfr|EpSlnPSl27(0±ffi-t<0*ffi;««^ 
^V^rt>BUiEp^InGaAs^l24(7)XcinJ:i9t>^ 

[0093l«atCBl30(E)<OXe^*3V^H30 
(D) <D«jS*c»LT*a«ti:»»fc*oiB^ttJ;0&S 
=^y^^l/h£i&^tz<}^yb^y^>'V*&. HftfEIn 
GaAs3V**hBl24«r^;**tc3lfTU SfflBI 

npJii27*5pa<bi"5o a^^aTaflswB*. fltrE 

p^InP^127{l H 1}fEInGsAs=i>'^^hSl 
24o'*nBf-"-S:i-6*ffiS:«"i-S. 
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|EnfflInPaii«126<Z>«ffiffi«S:jt*«<««lb 
fttt:h,tffc£>fcV\, ^J^L^HijiEn^|InP^126^p 

H*S0»J^*&T*fi, 029(B)<7>XgK:Jo^TftuiEn 

s»inpaiisi26<offss:*j«i-rs»t-e. mm(o 

*1h6U-1f^^"— K^«JB*ffi*r. 031(A)- 
B32(F)«r»Ml^*bnni-£. fc«US"K 3fe 

[00951031 (A) fc^fig-TSl::. HulBnMln 
PSffil21±(ai5fe^ia29(A)<7>XS4:PI«t-I 
nGaAs/InGa AsP^fifi^#FSttJf 1 22 

p3UnP?7yKJ|123J:* pgUnGaAs 
3>^W11244:.-Si0 2 [B[125tS:»R&a« 
L/c^^eWit^^tt, SfctcrixSrltfrESi 

. ^^5r£lc<M, «WB^yKJ1123±*c 
y 5/ S?*h9-< :/l 23Ma*»fiE$;h/C v >6 0 
[OO96]0ClC[gl3l(B)(7)X^lC^V^Tia31 
(A)Ofgj£±t^ 8ftiESi0 2 l«125S:»«fiK«^ 
^^^UT«b^ffiT-MOVPE?fe(C«t^. n^In 
PS 126^ HiII5nSlnPSl26(0±®^HUfEp 
^InGaAs^^^h®1240T®J:»9t > (g:<^ 

[0097] ^{dH31 (C) OXgM&l/ ^T031 

(b) (Dffimztti,xmkb&&kyk<Dm&m£*)tez> 

i5lnPSl26^pifi<b-t£ 0 ^^CTSI^tl 
fcInPSl26te. m!fepSiInGaAs®124J: 

[OO98]&lC032(D)<7>Xai-:fc^T031 
(C)^*iS±^, flufBSi0 2 ^125^il^g^ 

MOVPEfclCj;^ pSHn 
P/I127£ N MIBpS!lnPjll27^±ffi^fttiS: 
V MB«t£*5V >rtmiISp^InGaAs^^^h@ 1 

24<DB!SJ:0fciK<*6J:5*ff*-e*fii-5o 

[0099]^^H32(E)OXS(CioV^(El32 

IEp^InPSl27^^i&{bi-5 0 032(E)(£>¥ 
tfl^XS^HtJBE^>^^hS 1 24±(CHftieSi0 2 R 
125£»Ut:RJB^2SfT$*U HUfEpSl 

npei27o¥ta^®(7)ift$ii. mc^^mii 

24(D±®C0B$^—gc-r6 0 

[01001S& JC032 (F) OX^tC joV ^TlftlES 

io a lBi25^»{k**il^iaK{b***oa^}R"C 



"*-6**tt»eojR36*r«fe«:, 033 (A) -034 
(E) 4r#BHLft^fettWf *o 
[01011033 (A) Sr#fia^(-, n^InPg 
K20lXtc:^InGaAsP/lnGaAsP^fift 
^*^S202irInP^^KS203^^e^^ 

HufElnPSffi201{Ciii-5K^^^^-> 

2 >-204(c:*HSL*:Y*S!^1^^h7>r 7^2 

[Oia2]ft(C033(B)OXS(CioV>Tlgl33 

JI206&. SffteFeK— ^InPS206cDS^i£V> 
*ffi»»36Smj^^h^^201M*^^92xK» N 
203C0±ffiJ:«9 1 bi^<^5J:9^^(C x MOVPE 
&{Cj:f9^-f6o 033(B)<DXg<D*g*, flfriSF 
eK-^InPffiiiS 206fi hu |EInPS«20 1 X 

[OlO3]&{:i033(C)<OXgl£:&^T033 

^>b^<>tc^^yb^y^^\CM^y^^ 
U HMHSFeK— ^InPSiAS206O^®$r. ]|t|fE 
^lMh7^201MftX^OInP^7:yKJ§20 

[OlO4lJjC^034(D)OXS-CH(rffiSiO 2 ltt 

^KfcfcU *»lC034(E)0>Xg-C. 034(D) 
<7)«3g±l£MOVPEj£tC<WFeK— ^InPS20 
7*^fi-rS e 034(D)OXST*milSIn 
P^7^KJf205£lnGaAs/i204<*:^(10 

-^ > InPS207^®t>¥ Wb^ttTV >£ 0 
[01Q5] jfe^03TKWbfcJ:9^. K*oitt? 

S^5J§^lCte, Si£InP^##®ift#T^^±K: 

xnksuc) (onrnxmuitipm^m 206&V 

^yV^y^?-tZ>-t\C&*)^ 

y&ft&f&4:-rZ>Z.k&XZ^ -ttf>*£*034(E)O 

xmic^xinpm207&mmLxh&m&±z>z 

***UBH»5i«3fit*t-S*««KO«iSXa«:, 
035(A) — (OSrl^Bau^blftMi-a. fc«fb 
0*. *icBlMLfc»»^#«i-6«i>ti:ttW--<o#Ha 
«F*S:ftU »W«Mtf 

[01061035(A) Zmm-tZl^ miiEn^In 
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Pg&201±lCfiHufEInGaAsP/InGaAs 

J:mnGaAs^204^^g$tL > 
LTV^V^Si0 2 ^^^-^205^o^lK^^^ 

^JgfiKSixSo 035(A) <E>Xg-CI*. WB^^K 

*747*m&flk. «r8ESio 2 K205*#^b**»-e 

[0107]Jfc^ig35(B)<OXSJC*5V^'r, 1335 
(A)<7)^ii±^MOVPEffi(Clcl: , 9, HUlBFeK-^ 
InPaiiS206Sr, BfTfEFeK-^InP«206 
OSt>teV ^ffi«tfM*fl(rEpS!lnGa AsB 204(7) 

UTJBfiE*iX*iInPJfflii«206tt. *:G>*fflilc. T 
*4rft-6Y*ffl^h9-r^<*— V201MO»**:BE 

[0108]*«^BI35(C)^XS^*5V^, 133 
5 (B) ofltiS^»UT*K^»»^*^»*}RJ:^* 

IBInPJS^S 206$r¥ Wt-f-So 
[0109]IH35 (C) O^Pffl^bia^*5V ^TttttB 
p^InGaAsJl204^o / ^>^jx^i:bTf^ 
fflU HtffEFeK-7 P InP206(i. jffiE 

InGaAsB204<D«ffi£3l«Wfc:— &i-*i£ffi& 
* m~rZ>o «ot\ 1335(C) Wtt<OXS^*3^ x TBl3 
5 (C) (OtSitXt^JcO^^^m^^^-^^ 

36 (A) -36 (C) *#ML*^feiaWi-*. 
[0110llB36(A)«:#iHi-«^ n^InP^ 
«2ll<o^ffi^<0-ll>*|nHiiffil5£i-6S4R«« 
$rgmi-5Si0 2 ^^->'212^ x ^j|2< 0 ~l 

[0111 1 ft W236 (B) OXglCfcJV SftlEIn 
P£«211±fcllftESi0 2 l«/**->212&^* 
^^UyhMOVPEfe^J:i9n^InPS213an 
GaAsP/InGaAsP#fi&^#F/i214£:p 
^nP^?^KJ!2152:«:lllft *S 
i0 2 IIPV— >212*r-r^i:b«:*«J*ft"ett, 
**f*e^fifcS^feD*V ^Si0 2 Bk^-^21 2 Jt 
"CJBC»»K^**DL. *<0tt*SiO 2 l*''**-->'21 

23ft^Q)tiTv s&ftftE < o - 1 1 > # ft tciEflEi-SSK 

«t. SiO a »0»«*. ^ttto^tfJESiOjB^*- 
V2l20Wc0rtFU ME«a*i£vM3^iBM#l&Six 
SJDMW»*IMlPU *»*«213*»e>21560«$d«» 

*pi-s« SfrESio 2 i«k^-v2i2<z>«tt<o-i 
i>*ifijic^t;i-6fc«>,«fE<o-ii>*r6i^8(rE 



***ji2i3-2i5«>j»S3fts»b-ra Q 

[01 12]*^tcEl36 (C) cOXStdiol/ >Ti£^ 

h^^y&m36 (b) (Dxef-^uriSffl-t-^r 

HC£«9. aftEpSlnP«215Sr5pt&fti-So 

8R, WEpS!lnPB215tt-t^±ffi^*t(St^ffi 

[0H3]roJ:?4eSttJl2i4«^triBKAft' > C 

ais«3fi3ft^Dfc»^,«xs^«*sfc*ffi5i*ftxa 
*>ai;^wt»K»fi!ixa»c*3v^rin«d«4i>5ds, 

W<offi2|g|fc«^J:S*aK*:S5«o»Jfixa«:, B3 
7(A).-H38(E)Sr#HBUft3ftSfe»Wi-4. fc«f 

ISW**H*U MM***-*"*. 
[011-41037 (A) *#flai"5^, *&MMVft 
MElnPX«[21 1±(CB36 (A) (Dlg^Pil: 
S9ESi0 2 IR^->2l2*. S«21l£RtHi- 
SBBPSPJ-ffioT^^— V212CO*I^>fb-r5^t- 
Tgj&U »CV^-Cia37(B)<OXatC*5t^TffJElnP 
StS211^Bij|SSi0 2 BK^— V212Srv**K: 
K^a^^U InP««211-8ffiic8S$riS» 
1 n m<7)»2l lASr^fiKi-^o 
[0115l!SfcicEl37(C)(DXa{-*5V>TEl37 
(B)0«itXtCMOVPE&(c:J:t). HufSInGaA 
S P/InGaAsP#fift^#F^213ioJ:U t pS 
InP*9yKJi214S\ itulS?t211A£il#>5J; 
SfcJ&fi-rSo *©B, StrEpS!lnP^72/KJi21 
4<Qjp:££. WElnP^7!yKJi214C0±ffiO*<> 
(SV^ffi»»dSmEn-InPXtR211<Z>«ffiW»i 
<*5J:5t-R3eUT*5<. HufBSi0 2 -^^212 
|«IE<0- 11 >*|ft^»o-C«««<k* j e:6fc*. 
(WfilnP*?* KB 214KI1WE < 0 - 1 1 > # fa 

[0116l9c^ig38(D)OXg(C*5V^-CfflESi 

0 2 lK/<^-v2i2S:^b7KfR»tifl»ft***^>a 
^T'^y^V^i&ifeU *«^BI38(E)<OXSt? 
ia38 : (D)<o«3gJc»LrJSK^^7ko®-&fKJ: 

[01I7l3ft^»6«>*yhJ-2/^^**, WEI 
nP^72/KJB214*i5pfflft**t. «[E^S'Ki2 
140'_bffii:UC. lfflElnP£«21l£--8rt-5¥ 

[*jft«13]R«c*38M<^*l3|llfi«^J:S#«3t 
*«B^»5S*ffi«r. 039 (A) - H41 (G) 
BRLA^feRWf S. fc*fbH39(A)-^41(G) 
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[O118l039(A)£#Hai-<5K. n^InPS 
&22 1 XlClnGa AsP/lnGa AsP^ JSft^ 
#F»222tInP^7^KJi223S:)(ll5:aiHL^: 

12M$rM« 0 039(A)<O09-Cfc\ jftiEfglO 
3»jftW^*^h7>f^^^-V212MttY*S!(^lft 

[0119]^^H39(B)(DXS^^T11139 
(A)<DfltiI±tC. MOVPEfelCj:«9FeK— ^In 
PSiiJi226S:, ltfljBSi0 2 BP**— ^225*31 

-^221M*aijitfJ:5^fiS;fi-**Sp 039(B) tf> 
Igt'tt, ffiHBFeK—^InPS226<DffSSr. * 

^->22lM±JBJJ:«Ji8i<ft6J:9^K^-rap 

[O12O]&lCl339(C)0>Xgfc*5Vvt\ 039 

(b) WfcB»fc*o«*«J:0ft5 

KlnPS226<Z>«ffiS:¥t&fbi"5o 
[O121]^e>l-04O(D)OXmiC^ot>T, fufS 
Si0 2 Bt225«r»ft**»«aiWb***^a-friR 
TNn^;^Bfc*U $^{C|H40(E)(7)XStC*5V> 
T04O(D)^«jt±lCInP^7yKJl227i:I 
nGaAsP/InGaAsP^ Jlft^-^F® 228£ 
InP^7S'K@229££m&«®i-£o SW-lffllB 
InP^92/KJi229±JC»rtSiX*:Si6 2 Mt/^ 
' — >'230«r^^fcLfcK5>f^y , f-^^J:9, tu 
lEInP«226±JC»2<0»Rte^^^^22 

[O122]#:M041 (F)OX*I^:fc 1/^040 
(E)<0«ifi±lCMOVPEjfetC.M, FeK— ^In 
P*ti£Jl23l£, i!ufESiO 2 ^~>230£il*R 

-^InPJi231l^ *fcffiV>Sffi«#^aft1B»« 
^^h^^^^—^227M±g|5i:«9^<^J: 

[O123j£^C04l(G)<7)X*£T*041(F) 

-K-7 p inS23i^¥ia^i-^ 0 mriasi 

^J-CliInPS226*>6V^|i231(7)J?$^J^»•r^ 



[0125]«±lftML^:#m6«-e«. ^^Vh 

rt«r*ifc:.»«;*=l:X:Y-C«Lfc»fr. 

^X^o—20^HT\ *tzMgL'<7**-?Y 

»£\ 3i^^h»fi8;S:ltt»:ft»:iaKMb***: 
* = l:X:Y:ZT*3lUc«3\ SS'^-^X** 
0-20cD^S-C\ £7c2gg^7>— ^Y^0—0. 3 

[0127] 

<5o 



I B 1 1 ( A) ~ (D) gfW8 «K <M«i&-^n 

So 

[El2]EHOXigJc#9B8)ffi^lftM-r-5iaT-fc5o 

[1831(a), (B)temmmmc£z>ytmxi9&e>M 

[BI4]ig30R8JH/^«:KMi-SBlT*5 0 
[H5](A)-(D)tt. BU0Hit«*^J:5W- # 

[H6]*»W0WaS:»Wi-SH-r«)S. 
[ HI 7 ] *38 W (OlSSSrlft 91 "t S55'J<£> 0 "CfcSo 

[091(A), (B)li**W^JR3ffiSrKWi-5Se> 

iiaibi(A), (B)tt*asw^iS3ffiSrttM-rs* 

[0111(A), (B)tt*»WOJUfflS:ttWi-SS 
[0121(A), (B)tt**M^JHaSrKW-f-SS 
[0131(A), (B)tt**W<DWa*:lftWi-S* 
[0141(A), (B)tt*»M<Z>JKa«:ttW-r6* 
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[11151(A), (B)ll*?8«OlRl«:BWt6S 

[0161 (A), (B)tt*«W<Oj®aS:lftWi-SS 

l m 1 7 1 (A) ~ (C) te*3* W l Hi£#J £S 
Ify^— K<o»axa«:»i-BI(-t<oi)-Cfc 

So 

[ m 1 8 1 (d) - (e) w <nm i mmm ^<ts 

tpy^— K<D«JSxa«r«-t-H (^^2) T*fc 

So 

[0191 (A) ~ (C) W<^»23ljBfi«I^J:S 

1f^>f^-— K«>it3ixa«r»i-BI"C*>S. 
[0201 (A) - (C) ii**W^*3**«l-J:S 
u— if^V*-— K£>SEtifixa$:*H~B (*<*>D "C-fc 

So 

[021 ] (D) ~ (F) W<0flttiafcW£ «fc* 

if y>f K<D»iSxaSr^i"ia (^^2) Tfc 

So 

[0221 (A) ~ (D) te*^<^f^^#JI-<tS 

«tf Koassxasrs-t-Bi -c*> 

So 

[0231 (E) - (G) tt**M^»4^J6W^<tS 

if K^ssjtxg^-rei (-^^2) -c& 

s c 

[H24](A)-(C)t±*»MO»5*lK«^J:* 

u—if K^»5sxas:^i-ia «r*>D -t* 

So 

[025i (d> - (f) \ttftw<om$&i&miz£z 
u — 4f ^^-Ko®j3txa^i"0 «rtf>2) -t?*> 

So 

[0261 (G) W<D«5*lfc«lC * ^ 

. K<oK»xa*:«i-Bi(*o3)"efca. 

[ 027] (A) - (C) li#»W<0»6H!6«fcJ;S 
ify^"-K<o»iSxaSr*i"ia(-twi)-e«> 

So 

[0281 (d) ^mm(omemmm\^^- j fy 

-Y^— Ko§8jgxaSr*i"BI (^<02) r*fcS 0 
[0291 (A) - (C) W<0#7*«S «1C £S 

if ^ K<D8^xa*^i~ia (-toi) -cfc 

So 

[030] (D) -(E) tt*»eH^JB7*J6«^J:S 

t — if y>f K<o»isxa*^i"ia (^2) -cfc 

So 

[031] (a) ~ (c) ittmwomsmm&nzxz 

So 

1 032] (d) - (f) ittftw&msmM&ncxz 
u ^ Ko»jsxes:*-ria («ta>2)-c*> 

So 



[033] (A) - (C) tt*5SM<O|B9|iJfi0y^<t6 

[034] (d) - (e) ittftw&mnmmizxz 

K^»5S xa^-T 0 (^r<£>2) T^S 0 
[035] (A) - (c) te^W^mo^lteWcJ: 
S3t*»K^>»ifixa*:*i-|a 0£<m) T*£>S 0 
[0361 (A) - (C) lHlS«^«t 

s^^^@coi!3txs^-r0-efoSo 

[037] (A) - (C) te*^<Dfgl2||ffiWc£ 
6^*flc3S«^»3exSS:*i-|a (^1) T*£>S 0 
[038] (D) - (E) tt*5SMO»l2HJfi«»cJ: 
S^*ft:3SB<Z>»igxaSr^i-BI «r*>2) T'fcSo 
[039] (A) - (C) ltt&WV>Ml3mi&m\Z£ 

s#^^^ss^agxa^-r0( j e^i)T*$>So 

[040] (D) - (E) n*?&W<Dmi3M1&M\z£ 

s^g*^K?sosiitxa^i-0(- ; e^2)T^So 
[041] (f) - (g) \ttftw<omi3mmmiz.& 

10 if^^-— K 

11, 21, 31, 41, 51, 61, 71, 81 I 

12 £>J§ST-#FS«=/I 

13 InP^s/KS 

14 InGaAs^>-^^hS 

15, 22, 33, 42, 52, 72, 82 SiO z 

16A, 16B, 23, 32A, 32B, 43A, 43 
B, 53A, 53B, 73A, 73B lnPSi£/l 

i6a, i6b m±&*)to 
17, is mm 

17a Mfe&tyfr 
23A 

23B, 32a, 32b £M 

24, 34, 53, 62, 83 InPf^J&gJi 

31M, 41M, 51M, 61M, 71M, 81M * 

iHSig 

101, 111, 121 InPS« 

101M, 111M, 123M ^if^h^-f^ 

102, 112, 122 

103, 113, 123 InP^j'KJB 

104, 114, 124 InGaAs^^^Hl 

105, 115, 125 Si0 2 -^^ 

106, 106,, 106 2 , 116,, 116 2 InP 

106a, 106b flW_ka*?> 

107, 108 

117, 117A, 117B, 126 nSIInPJi 

118, 118A, 118B, 127 pSJlnP/f 
119 \x\??7vVm 
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120, 124 InGaAs=i>^Mi 
123M 9y*J*Y74zf 

201 InPSte 
201M ^^Yy^-f 

202 #£shp#fii 

203 InP^yKJI 

204 InGaAsg 

205 SiO z -^X? 

206, 226, 231 InP*Ii£S 

[01] 



13— 




11 



207 InPUf&mm 

211, 221 InPS^K 

221M mimxMm&'^-is 

212, 225, 230 SiO z K 

213, 215, 223, 227, 229 InV?? 

214, 222, 228 #fig^#FJt 
224 GalnAsJI 



\M2\ 



10 

17a 
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[H5] 



ime) 



(A) 



(C) 




[mio] 

52SIQ2H 53 W 



(A) 




51 n-tnf>&45 



[®7] 

*£W<7)S3 £ SUE T 5 9J(0@ 
HC!CH3COOH:H20»1 *:1 



[I38] 

★awosJi* surra * eianaa 

HCI:CH 3 CXXW*f2Qz«20-l :1 :V:1 



53 



! 200 



$150 
1 100 



v 

A 50 

s * 

v 0 



t I I I I I I I I I I I 



o o 



i I I I I » 



150 



10 15 20 A 

CHaCOOHIfl&X 2 
V 




(B) 




51 



0.1 02 0.3 0.4 0.5 
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[139] [gill]* 




51 rvtnP^S 



(B) 



42 



43A- 




(100)® 



43B 
41 



[012] 

53AlnP 53B 



(B) 


53A 


/51M\ 


53B 








— 51 



(A) 




[iai3] 

(A).<B)tt*»f!<Dlg3I£BWJT * * 6 
62 hP 



53B 



(A) 




51 n-lnP4MS 



61 n-lnP&fi 



62 



(B) 



53A 53B 


(B) 


§1M 


\ 




— 51 





II226] 

120p-lnGaAs3>#9Mi 



(G) 



SSS£a_£SSSX3 -117 



PZZZZZZZZZZZ2Z2 119(MW , KH 



1161 llgg 

112 4-111 



61 



[028] 



(D) 




-118 



-111 



23 



[014] 




71 n-taP&« 



[015] 
83 hP 82 



(A) 




81 n-tnP£& 



72 

73A / Zl^ 



73B 



4- 

71 



(B) 



82 




/81M 



81 



.1016] 




81 n-lnP3H& 



82 



A 



'81 



[017] 



(A) 



InGaAsP/lnGaAsP 

h-lnPXsf 



.104 
-103 
-102 

-101 



101M 
SI02H 105 f 

^104 



103- 



(B) 



3— 102 



^-101 



106a 106b 



(C) 









^104 
-102 




Fe-lnPl06i- 


103- 










—1062 










—101 



24 



mis] 



mi9] 



105 
/ ^104 



(D) 



106i 



1062 



102 — . 



-101 



1061 



102 



'104 
1062 



^107 



-101 

mob n§mm 



(|g]20] 



p-lnP9?v KS 
InQaAsP/InQaAsP 

(A ) 



p-lnPl16i 



(B) 



111M 



/ 



13 
12 



111 n-lnP&<5 



115 




101M 

p-lnGaAs=J>*? h» 
hfiQaAsP/lnOaAsP 

(A) ; ^Ifl^F 




101 rvlnP*e 



101 M 



Fe-lnP 106 



104 



(B) 



■— s — 


^ 1 


1U* 



^101 



104 



(C) 


IQgl 




1062 












—101 



[021] 



115 



118 



117 




-111 



(C) 



115 




113 



1161 rT\ 11^2 
112 



-111 



113 



118 




1161 n~\ 1162 



v 117 
111 



p-1nGaA9H>£? h)9 
120 



p-tnP^^v KB 
119. 



(F) 117^ 



-117 
111 
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[d22] 



[H23] 



111M 

j 



fHnP^^vKW 115 

114p-fnGaAs:3>**hS 
113 



(A) InGaAsP/lnGaAsP 




114 



p-lnPl16 



(B) 



(C) 




—111 



114 

n6i hf\ ]m 



-in 



(E) 



(G) 



117A 



114 



1161 Z 3 ?^ 




112 





—111 



p-tnPl18A J™ 113 





— 117A 


1161 


fe g S.J X 

HX 


1162 








-111 



114 113 118A 




n-1nPl17A t 14 



(D) 




•111 



IM24] 

111M 



[H25] 



p-lnP-^v-y KS^ 115 

lUlnGaAsS 
113 

* f 111 



(A) MGaAsP/mGaAsP 




114 



p-lnP116 



(B) 




— 111 



114 



(C) 



V Jv X 

S 

1161 f ZZjC \ 1162 

_ ~~ 112 



- -111 



114 



118Q 



(D) 



p-lnP 
n-lnP 




117B 



- — 111 



114 



118B 



116i 



1162 



112 



-117B 



--111 



11 8 B 



(F) 




117B 



1161 p3zA 1162 
112 



- — 111 
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[027] 

(A)^C)tt*J^<DW6»f!U:i:*U--ir^'f*-KWK§Xg4w-rH (*<01) 



(A) 




p-lnP^v K» 1 

InGaAsPflnGaAsP 
*fifi*#F 112 



111M 
| 115S028 

,114lnGaAs» 



(C) 



114 



115 



114 



115 





[029] 

(A)~(C)li*««i©»730t«ICJ:«U-1f<r'f*- K»MSIB*S*H (*©1> 

123M 



(A) 



(B) 



(C) 



j .'125 



InGaAsP/tnGaAsP 
«*T#F122 



i 




124p-»nGaAsJS 



121 n-lnP£« 




-123 
J— 121 



124 




123M 

^1—126 



123 

122 
J— 121 



[030] 

p-lnPl27 



(D) 



124 




[034] 



204 



(D) 




201 M 



206 



201 




(E) 




207 Fe-lnP 



201 M 



206 201 
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[H31] [032] 



123M 
( 125SIQ2H 

p-tnP?7 7 KB 123 ^-<^S l24pr»nQaAs^>»^ hfi 

InGaAsP/lrtQaAsP 
122 



p-lnP 127 



(A) 



(B) 




121 



-123 



123M 




(C) 



[g|38] 

215 



(D) 




215 



211 



,125 



(D) 



(E) 




123 

Ezrfzr.zzyizz.'VTrzzzzzzz^w 1 22 
--121 



124 



3-127 

128 

123 
122 
--121 



[EI35] 



InGaAsP/lnGaAsP 

202 203lnP*7?K£ 



(A) 




206 Fe-lnP 



(B) 





201 M 



201 



206 



(C) 




201 M 
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[IU33] 



[E136] 



201 m 



(A) 



InGaAsP/lnGaAsP 

202 203lnP*5yFJS 



SI02R212 - ^ 



<0-11> 




205SO2B 



(A) 



i 




201 n-lnP&fc 



Fe-lnP 



(B) 



205 




201 M 




-I— 
211 n-lnPSS 

2l5p-lnP*5? KJH 



InGaAsP/lnGaAsP 
214 



213rvlnPS 



206 



215 



212 



(C) 205 




(C) 



^ 201 M 

206 201 
[EI40] 





214 



213 



[1341] 

(Fh-(O)tt*ft«(D®1«fi«t:**U'-1f^<^-Ki0W£XB«*tH (*<D3) 



224 



(D) 




221 M 




222 



226 



221 



227M 



229 230 



(G) 



(E) 



228 



227 





222 



221 



226 
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1037] 




lmmiWi&14*ElR25B (2002. 1. 2 
5) 

[*KE«**B*]0010 
[MlE^ffil^SE 

[ooioifttciftMLyh«t9i-iai(D)(z>xS"cii 
a*, flraBp«i«si7£Tiift, ptR^tfAuWco 

PtBttt^rix-pno. l m mg«©fSU>4v ><DT\ 
^17a-Cffi>ffiS^^tt^ra l ]j^^^i:5o 

[ttE»*«B*10110 



[039] 



(A)-<c)ii*«w©sii^ttt«(cj:*u-tfflr-f^-Ka)aaim*ta (too 



221 M 

^ s 

InQaAsP/lnQaAsP 



222 223lnP?5* KS 




226 221 



[011011336 (A) *#fi8-rStC. n^InPS 
«2l"l^>*HlC<0-ll>*Sl^Jg&-r5StE«* 

*«tmi-ssio 2 BP^—^2i236?, saia<o-i 

[*IjE»**B* 10111 
[MjE^ScI^H 

[01 1 1 1 WCB36 (B) (Oltl^l mffEIn 
P»tE21lJi^«rlBSi0 2 B|x^^->'212Sr^^ 
* £ L/cMOVPESfc tcj: «9n^!lnP@ 2 1 3£ln 
Ga AsP/lnGa AsP^fifl:T-#F^ 2 14<hp 
MlnP^.yKg215i:^liH0:ii^-r6o frfrZS 
i0 2 Bk**— V212*^**iLfc*MBJ**"Ctt* 

2&&9)tix v ^HtilE < o - 1 1 > ft u^ft-reSte 
^212tf>«tt:tfrfiFU Bftffi«^i£VM5^iaiW«*&**t 
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[0123]£<bUlI2]41 (G)<DX.mX*m4l (F) 



F^— 2H047 KA04 MA07 PA21 PA24 QA02 
TAOO 

5F043 AA15 BB08 FF05 FF07 
5F073 AA22 AA74 BAOl CA12 CB02 
DA23 DA24 



*Di~6 0 SulESi0 2 ^^^— >^212Oi|ig^<0-l 

l > ft icf^oT^^-r z>tz#> . mi IB < o - 1 1 > zfrft 

[*tiE*^J»@£]0123 



lJj»»^gj*jBRBBftBr*^3K*WJRl000# 
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